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Background

[0003] Wireless communication systems are widely deployed to provide various types
of communication content such as, for example, voice, data, and so on. Typical wircless
communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like. Additionally, the

systems can conform to specifications such as third generation partnership project



multi-carrier wirel ess specifications such as
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connections especially, for example, where the supporting access point is a picocell or

femtocell access point.



provi de a basic understandi ng of such aspects. This
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w@oheessk@t ed aspects, and is intended to nei tPEr/US2009/048316
identify key or critical elenents of all aspects nor
delineate the scope of any or all aspects. Its sole
purpose is to present sone corpcepts of one or nore
aspects in a sinplified formas a prelude to the nore
detail ed description that is presented |later. [0008]
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downstream access points with a tracking area, which can be a grouping of access points

in proximity of one another. In this regard, the concentrator component can broadcast
communications received from the MME to the tracking area to mitigate maintaining

complex routing at the MME.



poi nts associated with the tracking area identifier

based at least in part on a stored mappi ng of access
w@inoesss® tracking area identifiers. The net hpdI/EE®09/048316

includes transmtting the page to the one or nore

access points. [0011] Another aspect relates to a

W rel ess communi cati ons apparatus. The w rel ess

comuni cati ons apparatus can include at |east one

processor configured to receive a page froma MVE
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include an upstream communication component that receives a page from a MME
comprising a tracking area identifier. The apparatus further includes a paging
component that determines one or more access points associated with the tracking area
identifier based at least in part on a stored mapping of access points to tracking area
identifiers and a downstream communication component transmitting the page to the

onc or more access pOil’ltS.



aspects conprise the features hereinafter fully

descri bed and particularly pointed out in the clains.
wabaohaissowi ng description and the annexed dr aRTyS208%048316

forth in detail certain illustrative features of the

one or nore aspects. These features are indicative,

however, of but a few of the yarious ways in which the

principles of various aspects may be enployed and this

description is intended to include all such aspects
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[0023] FIG. 8 1s an illustration of an example methodology that replaces identifiers in
packets with mobile device identifiers and forwards the packets to related access points.
[0024] FIG. 9 is an illustration of an example methodology that transmits uplink
packets to corresponding upstream network components.
[0025] FIG. 10 is an illustration of an example methodology that replaces identifiers in
packets with mobile device identifiers and forwards the packets to corresponding
upstream network components.

[0026] FIG. 11 is an illustration of an example methodology that implements paging in

a multiplexing environment for access point communication.



identifiers related to access points in conmunicating
Wi th a concentrator conponent. [0028] FIG 13 is an
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comuni cat es uni que identifiers in nmessages to
upstream network conponents. [0029] FIG 14 is an
illustration of a wireless co ni cati on systemin
accordance with various aspects set forth herein.
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[0038] As used in this application, the terms “component,” “module,” “system” and the
like are intended to include a computer-related entity, such as but not limited to
hardware, firmware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a

computing device and the computing device can be a component. One or more



may be | ocalized on one conputer and/or distributed
between two or nore conputers. In addition, these

W@ IIpOesssd S can execute from vari ous conputer PEHUSIINE048316
medi a having various data structures stored thereon.
The conponents may conmuni cate by way of |ocal and/or
renote processes such as in a?cordance Wi th a signa
havi ng one or nore data packets, such as data from one
conponent interacting with another conponent in a
| SOBIPORIPEY G reidles ithiB it Rgcasy andien thepad /0§ exgeatigfs gndga component
NEHhWOEKIoSHEE] 8% o Eonhfhte? aR@br WhiiBuBd D& &Y SloCSFBn Y c¥@Yuters.
of the signal. [0039] Furthernore, various aspects are
des crddisied, ﬁ@ﬁ%pwpwe@t@mﬂ@@m@ fiomh vagioug opinpukr reaiatie media

Ca}ﬂvﬁ V@rléMSrCElgd &k e@% orfﬁé tél@rewﬁ r ?h@ %&nﬁ&l@ﬁ% %Iy coffmunicate by

term can al so e cal a systen1 deVICG
S umycq‘f |l<h;@} angfyir tremegey blsp@ws @@rucls tsaniaggyrdarobivite a snga«’tllh@w,ng one or
no C a e,. .

n%rﬁ na tmg%:l%eg ds%%[erargn Crll i 0%1% t Ee 2 nt_)?)he t e%arc}hn% a\iv1’th another
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g%%Woﬁ“hS§E§Q?QW¥#¥gﬂbwﬁﬁ%mgglcordIess t el ephone, a
SG{B(BDD rFuitliHrtnbﬁ:t vahuPiptacak deSHBY pdhené canydtive weh termmal
local, 1o station, ersona i t.al, ass
P SR A Wi 6o Gd KaRS oL SulimiB AR AhE hE Yned o
capabil dévice, 3uBRAPH 1Ml WBHBE, st@fiondtriddile PiARES HioBTe, mobile

devi ces connected to a wirel ess nodem. Noreover
ViV 5tis TG ctalion r BTl Bl #etei Tinalc dfdepRigRl torminal,

W dothnfinRagéh &dviddel Qs aferdPaser sdvidel @nug@méqlhsméﬁtl(brﬁ;esk wireless

for communicating wWith wireless terminal(s) an

altedningg mpayrhsra gl uleptelephens. asdels herue, cow%&éepéon%ﬁ Session
SQ%a@&&%t&&r@ﬁ}@hQ&y 2 &1%9100&@16@[9{’\9LL% §t|3t?0nt § gﬂsoﬂ%ﬂ dlgltal

is intended to nean an incl usive an an
exeetitigntyBDApra, handheld dgvice hgying @@re@pse@qnfw%@n @%mbﬂw geomputing

%rd69 c@ Hr otﬂepggtgﬁn%g%%konﬁe €4 @ﬁ@leélsﬁ&féﬁll q\}f§re&769 various

is’intend an any o nat ur I ncl usi ve
peaspagtsare derstibefiimtein g canhectiph natsl;ea baxe etpipbroy4 bAseottat@h may be

ST T L AR AT e =

adﬂé@ﬁpmntah@d@BnHSMmSOmmufaMdMOQm as used in this

a ion a appen ded, ¢l ai ms shoul.d anaral
o OUBF 0 BRa7 e ol BPORAREcuP u e A GRS ERFE Pl oo o
otdreluyives Goror Tigdt eannlésrs @mciﬁea ottt tor tlearlferndihe eciited, thephrase

ar for [ 004 The technigues desc
oRC PR AnE L o, tr Retrcny e SeER MR e qerpetions
SYH{aERBthS pﬁ‘lhseaS( @ﬁfM?y A BM«” issEdied Q;Elﬁﬂ%f tRCrofibMAhgaihnces: X
ot her systens. The terns "systent

oI350 TEIRFOhAB GBI ORTCIAS By It Byt arices " and
| MaheiBiRkd & ﬂh@c&bﬁll&aﬁ&hm tﬁgypp%ﬁ@éa ASmYM RS g§e@|3rally be construed

Terrestrial Radio
to mean “one or more” unless specified otherwise or clear from the context to be
directed to a singular form.
[0041] The techniques described hercin may be used for wvarious wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio

Access (UTRA), cdma2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and



Access (UTRA), cdnma2000, etc. UTRA includes

W deband- CDVA (W CDMA) andot her variants of CDMA
wo-aoinkessse cdna2000 covers |1S-2000, |1S-95 and |1 B-BBS82009/048316

standards. A TDVA system may i nplenent a radio

technol ogy such as d obal Systemfor Mbile

Communi cations (GSM. An OF system may i npl enent a

radi o technol ogy such as Evol ved UTRA (E- UTRA) UItra

Mobi | e Broadband}/ngI\/B% | EEE 802.11 (W - FI@O
0)2h616va(1wtm) D elz(pdrqa?(gg)hcqgﬁws 2 ISQ@-Fde 1S-856

arb@angarhgr% TN AR tEm Hay WA l\é§1@§taa| raMBRéchBology such as Global System
Tel ecommuni cati on System (UMIS). 3GPP Long Term

Evfet Mabga Qampmynigagons G%‘-‘H‘é)asé\nof)FDWs syfiem Toaye nHeuemRA, radio
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i rﬂoédé UWedi)sIHEEOW2dh (MW)Z@EMM@Q@@M GFgM , etc. UTRA and
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LB LIHESa bt her L. Ghnag iEEF ar described in
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ects or features will be presented in t

a s of
;ﬂgﬁglﬁ@ FHeher iagh Wﬁelﬁwemgmﬁ{smsywma@w e@éﬂonaﬂy include peer-

cappesed s, MR &mobANd ali NBod ink@vorlt tsybiSmd CofR@ using unpaired
under st ood and appreci ated that the various systens

netyplicsnesdusRectaees. t0maIViERsss s, RigApbAeht sandrsy atleg short- or

eli6ng- %%é%uéﬁ%yc&%uﬁl% bHe&nmbhesOf the devices,
corrponents nmodul es etc. discussed in connection with

t H8042| ariews aspeetpwbiferatrEomilbbe tiiessried pp tesae Héssyprams that may
al 1ﬁ@u(¥éea Mﬁﬂ%r of (@le%gg %&&{eﬁfs &1965%&1 taé-%ﬂﬁgt I\Msrtg Ib@ SBderstood

communi cati on system I's | ust fate
f aoil lappratietsd that theplagxisnystemb migy| iecladscaidgiopdi devices, components,

?W?e%}rg arid?orqng'y 'ﬂgtl 1%01"8(? Ialllotfythg%n\%?e%nggﬁl oehg}l tPflodules etc.

ream-access connec
calicesstd atmnnmnmwmhmne ﬂ@ﬂest A prmobhind®d of fese gupneselidssnay also

tq an or access point 104 as well as various
dgimg?%/gm access points 106, 108, and 110 to

f g40043] RafeerigOotoHigl dahiwigeléshevabmbisednn. syfleen MWEisoillustrated that
access point. 104 can, be an MVE or an access point that

c RLRIeE arBLP iR B 23 dlte FOME PRoughs ngpele mobilit
shasmfageridie aOHCAMMER @I us@FHROReREs HOidt CaiheCiiNeet cbientrator

mul tiple MVEs or tream access nts all ow ng the
aceBES it & %@H&i@st COBREFt P01 &M%toﬁ 5RO i well as

AGHASE BOWVRYESIm LRCGOTPHN 484,108, taAdON® F DR MYERSuBicating

upstream access points. In addition, as described

f Uh¢rplstween. The MME or access point 104 can be an MME or an access point that
communicates with an MME. In addition, though not shown, the concentrator
component 102 can connect to multiple MMEs or upstream access points allowing the
access points 106, 108, and 110 (or other downstream access points) to communicate
with one or more MMEs or upstream access points. In addition, as described further
herein, the concentrator component 102 can be transparent to the MME or access point

104 as well as the access points 106, 108, and 110.



herein, the concentrator conponent 102 can be
transparent to the MVE or access point 104 as well as

W0 baoaessess poi nts 106, 108, and 110.[0044] AcCPOY/UE1909/048316
to an exanple, the concentrator conmponent 102 can
establish a transport |ayer connection (e.g., stream
control transm ssion protocol ,(SCTP)) along with
multiple related application ?ater connections (e.g.,
S| application protocol (SI-AP, X2, etc.)) for each
ad@‘é‘ﬁﬁ ASEPTHINES 110620 $UEIPIKTHC TROCCRIrtAr FRBPQURE Y12 s e¥aplish a
p%aﬂEpo?‘t%yer'd%nﬁ&ﬁbﬁ '(é?%’ Sﬁ'&lﬁl EGHBP FraR@lifion ﬂr%coll(@&TP)) along
and 110 can each establish a transport |ayer
coniedtitipl relpfgd arilicetopdeien aegnespansi(e &t Sbapnliggteon protocol (S1-AP,
C%E‘ﬂ%?é)? PRl ddleds E‘J%in? R0 Q8R! Ao GAMPROSNE 192 cesj;::lkfoint 104
concentrat or conponent 102 can recel ve packets fro
t He addities sthpe¢astsspdi®e,104.08)3, amtl 1 101 Can epglrestelplish a transport layer

tr ] [ .| ayer orwar.d
B I R e B T
acoepsngnoil 0. TEG;ondddBatoocompodentd@R tcaif reeeiye packets drom the access

corres g a {catign | ayer. connection establ.ished
oV RIS PR B e EBRRBERHER Sy SARRu e
addtltatst, thé NMVIMNVE aqicssqaie Si94 paonyt witlDdn a@ssi pudlitdas,e108, or 110

acces. oint identifiers.in. packets transmitted to the.

o IATERET BY5r CBRPORLAE PRYs o hemEgioE Gnpplahegh over the Single
C arpgieNlay &addonh@ivar dn tabgitipaakeNsMEort eeesa ppin® P04 ki€ indicate
access point 106, 108 or 110, [0045] In anot her

ex25FR9t BoInt WentdishvisariatoiransBitsd ie fie copeentrgiqr component 102, and

C QRO SRt r WhrhPondht dhh RIr@aldRBd FRRM Mvﬁéa@»fopﬁafé%&ss II)oint 106,
points (e.g., or access point 104 and others). 1In

t hi08 cekthpl e, the concentrator conponent 102 can

MBHEGAILD ah@HEH BGmbRE HeMBinbQftrato? YoMp&Rne 162 B8mmaRERe with
related to the access points 106, EO8, 110, and the
munelfiplk apsirsemM M o EReeEsr Podit s, M Enersaccayh peigly B}, anidpthers).
t Rt S, e ] : :
s e e
cowpanemg tage relatd trathpkedess poands 1 0fg 10 fld0.reatlithenmélgple upstream

e nd f arwar, § t e '
AR BRI, LGP B BSSRRENT ) ant 11
t hven appuecoprd atugipdVIRIMEQ 46 |thd nomxdniﬁratérommnohent. 102 can maintain
CSBGE RR R RS  ph e 78 B0 B kRO 16,
C O8It 1¢AtusigShe Uiy iadriaivdovelic ppropeadd/MEeset

me , 1id/or, the |jke. For ex | e, a han I

CORRRRG aRCre etsbieepisiS: eriond 107 st el o BOMAE in g cases
arindiBg. acg&e !rpeirr]lt lftﬁ a@@é‘s%&o’int%hﬁhhﬁﬁol@l\/%é,am&h H9&adder commands,
assocl ate W t t he sane upstream Oor access paol nt .

( deggt mepages gndige dissidken ol oft xale; 2 thrrdaypis eerammdvige Rey received

aGERBRY BOcBIss RAM 108 ahe 109t i fvhed @B abhes PSMAOVRY and M08 are
some cases. In this exanple, the concentrator
t

( : | ; .
coWissiHEHt Witlothe came pRwTeRt MME phiccerarigB 6.2 MBYH 46 @essss point
Paloat, tﬂqu)sfr&n@m 8r RRER 0P BediQfot ¥ R&i4B108 Bk hafdover, in some
i ndicated in the handover

cases. In this example, the concentrator component 102 can facilitate the handover from
access point 106 to access point 108 (or vice versa), as indicated in the handover
command. In another example, however, the concentrator component 102 can swap the
access point identifiers in the handover command with its own identifier established

with the MME or access point 104 forcing the MME or access point 104 to act as if an



command. I n another exanple, however, the concentrator
conponent 102 can swap the access point identifiers in
wa beokesssover command with its own identifier PCT/US2009/048316
established with the MVE or access point 104 forcing
the MME or access point 104 to act as if anaccess
point is handing over to itself. Were, however, the
access points involved in the handover command
communi cate with disparate MVEs, the concentrator
CORERSRAEL it bandagpveigp wisstH Where dumisunidthe accerigoussinydugd in the
MYEn Qv eAEGE RS P nfthuli@hAh/aA dtls%aﬁfép[{/[@@s' BeCcoREDERDr component
points to facilitate the handover. &@ﬂ47] Simlarly,
t H&2cesnclonvarat the cemﬁw@%éﬁtthqmpstteam E 4y apesvNRintnrelated to
haBHbAge LESRL IRSE RS A :hAQM. L he access pol nt s
10 I's exanple, the concentrator
cdpfsdh (Snnllall'?zth@ apncentargrrompbinat t@sen apessadéMiEon hiyalling reset
S oj,nt [ t S [
1o Slse® S5 °RoROU et RO, B8, O BFATOS, PO cddfore e
pmond:emtrhler cmgnm)eem édz tan ttanemiViVE reset meseseso e MM El@4ccdsnipoint
i,tion a ternat | Yyt he oncentr at or e
09 el A PR Y o BEUS0R FEh SRS BRI acces
al ﬁmﬂﬂ)b&nh@sed‘&di byethe NN @d achy,sst Ihﬁlt dogess adIﬁ)thd’mt or]aﬂlér,natively, the
108, or 110 %ﬂ ﬁset as.descri bed furth gjq. bil
MSPBEDEOr ?Or?@’oé‘ JA PRI ST tEs 1R S S{"‘Pﬂﬂ il mobile
t hRvicesakvedass@gacdess pdiet MYE108, crACEDSinRaEdt, al @dscribed further

separately for all nobile deV|ces served by one or
n&}%elrbN%%f@g dhagoperrgaiepemprag! 167 C@f@nﬁaitﬁﬁ rpssbppssagedo the

deaffd Hegcdypbielofegidely E&%%oﬂlm RAEL JeBRABK one or more of
alternatlvebé I N an exanp he concentr at or

C OREFSNRYRT 100 10%r0r 459 basng et dé‘ﬁﬁb‘?dcfa’fth%ﬁelleayer

COQORRF trh Q&Hn\MntJ} AtBE A, Y 2PESRRDR, ﬁl@'c@ﬁceﬁ@ﬂop&ﬁnp@@ft 162 can
device (not shown) connécted with’ iven access point

108tablishgn a@PhCMQﬁ. ayer wme@tl@wqﬂpﬂ@,M I @greeepaintah0d per mobile
COoIMRORAG: sﬁg%li)cgcfhngcg%fwgﬁ a‘{%ér{p%?o@?sc 151067 Q08,38 110, In this

access p0|nt elated to a connected
noBkinpledéyicoecentatdr carpogentelfateen ageeivdemtinlf pakets dront hie access

[ i t hat t
gg%%% ﬁlé)ﬁte Yq%g)r ]:16 reia?edut ggr%n\é\@tgy g{bbillg ﬁie%%‘ Ca%la (‘.ra'ﬁl C%eglegate an
andéntiént fof itltermdﬁletdemcemitaut ﬁsalmkmenmémd étemomelnedolf ccnnpombte 102.
ket : . or ..
F e Rt e iRt QR b B0 mtp Bkt berminea
108m ahe pidket (he, oomcpﬂatnbast @afg1mﬁqm)rm«51tg R tharidentifier of the

ARBECIATRT DA (05 5 LAGT ol oS Ps SRR 102 can replace

t riBn abile Hcepiaaldies it Reditdl MbitOvithGRehsalPoinijueli@éhtifier and
[0045‘]§ wn| | nk ackets recei ved from the MVE or
adteagRt fisipagkeda 1@%%%@%%9 ROWY 10#hi que identifier

ugB6ko] MAEMEnK PAJKEE rRAFKE TS mAtht MR Gr LR CRMGEY lcal Riclude the
conmponent 102 to identify the associ ated nobil e device

artiae ddenier aeedeig sheguilink paqkﬁts dHeviag igsoacentrpar component 102 to

COpGRIAL IR RLocHAMPANSRLJIRE sf@RARLHD PoinD e IAEHRESSmple, the
poi nt 'serving the nobile device
concentrator component 102 can determine the access point serving the mobile device

according to state information stored relating to the unique identifier. In another
example, the concentrator component 102 can determine the serving access point based
on information stored in or indicated by the unique identifier. In either case, the

concentrator component can replace the unique identifier in the downlink packet with



according to state information stored relating to the
uni que identifier. In another exanple, the

W@ enoeosss@t or conponent 102 can determ ne t he BET/UE1909/048316
access point based on information stored in or
i ndicated by the unique identifier. In either case,
t he concentrator conponent caf) repl ace the uni que
identifier in the downlink packet w ththe nobile
device identifier previously received fromthe serving
acBegebiofltyiccaAmiSanPTEGP YN trotivel fhere K serong srecss ey Agd can
aGeRS2d MRIpAke! BrthPILRRIALERDo® fdr PRopARRILRRS 1hahfpriPRid fobile
devi ce. In another exanple, the concentrator conponent
10kvican Te@netheri sremsler Yicrpynerntialos coapanent Hioeamederesmine perving
t rﬁ%cé%‘?éﬂhf fﬂ!l‘orﬁ@@&leﬁl tﬁ'@&io ﬂfnﬁ%&eﬁ Qrﬁi ﬁ?\?hﬁtthet k%o the serving
serving access pol nt w thout ‘replaci ng/ changi ng '
| cheersh poiet withqut rdpeacipackegingodentifierspn dpageakdt dor thopropagation to
apa%@%ﬁ{iét@ eLioki g device. [0050] In addition, the
concentrator conmponent 102 can inpl ement paging for
t rieek mgadtitas ttependchirgdr dyynpohent 402 essinpdinms pdedey, for tracking
108, and. . JFor exampl e, t ac oints 1 108, .
e O B i s BTRCraoh %, PEEERG 3R Bl PR gt poimes
C oAy, and W @ bart hdicaeneekihg ateas whompoatgishing @2nreatid/ with the
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o OREFT Febaaeny Bl PRABK S onraler gt A Can Stherwvise
C Q&R drade@imno Tpiare Niackif? aRRY OUNhEE SheacdneMitiafol Cmpghent 102
area froma connecting_ access pqoint, it can forward )
t reRERINEG 4P URGIRRS: Hed Trom anREnSMEC PORb dbead ThpTasd tracking

104kcal RfAMERH doGHE RINPD: YR SoiERAANQ- cohNBurMMVE Wdate message.
access point 104 can utilize paging by transmtting

paldesMME t teacseicaittr Abcat diHeh &AgNa 02 EHIPYHIEE MgSesheo the

t rakdnRgtot @&B%(infeh@ﬁoz b Pﬁﬁﬁlé:@l{bt [r%k(i)[{g ﬁﬁm,enﬁ“htlg—?gncentrator

can subsequently transmt the page to substantia

aldqomperaas 40 eih fubseiyiseiti wansalitvihe aghe tubgteniaHy alrasgess points
o . ‘ . ‘ . . ‘
G B REaaR, B0y MhotihouRABRSPREOR bk SodFRidobile
Tulemicergdersified o the page2in cancexmipl e wirel ess o
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upstilier@mmaocasieg poiltitle a®edislfous tomteetibns A0 ¢ gher MVEt@rupstream
conponent, .1 [ rovi de hat, as _descri be an )
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or upstre s points 204. The ypstiream access .
D S DE oG O R actrs PRE 2805 1Bf SIGTRGR sccess points 204
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1&813;13{*3%& LAOYHPUOR AL TR Y it B RBENANE 1DBzand; O via the
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with the access point 106 to receive wreless network

aceBgyInicete Widh the agressapsrteldp de ExgitvmatClony Retwplsiaceess. Ttis to be
gﬁag;ngtgﬁte@ At FRr AT CREE WSS BorRGGESste Rith BcedMRint 106 and/or

one or more of the upstream access points 108 or 110, for example.

[0052] The concentrator component 102 can include an upstream connection
component 210 that manages one or more transport layer connections and a plurality of
application layer connections with an MME or upstream access point, a downstream

connection component 212 that manages transport and application layer connections



one or nore of the upstream access points 108 or 110,
for exanple. [0052] The concentrator conponent 102 can

w0 pobesss@an upstream connecti on conponent 210 PEEUS2009/048316
manages one or nore transport |ayer connections and a
plurality of application |ayer connections wth an MVE
or upstream access point, a dgwnstream connecti on
conmponent 212 that manages transport and application
| ayer connectionswith a plurality of access points, an
actihsa Piyelift ofraserss AYNE otARSASA POIZ{EPHEIP%@W?W il fhghat maintains
st@ke idfhRsREsON Rfél?ofl\l/il‘{/}éop hiteal f)cﬁﬁ/ts QfsoRGELESHiIthPRE WIRIE or other

associated wth t or other upstream access
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Aol SN Y B0 208 B o

C QUTRRYRE cotdfdneit210/i8 oBX axade, cadBst@IbIARISCIR a8s00@fibh with the
association with_ the MVE and/or access. point 2

. . p 04
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establishnment, for exanpl e, the upstream connection
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for exanple, the downstream connection conponent 212
c dn05dk tha kdilsibn, ¢ ém nexa topten shanvdbivndtizemacowsgiop otontpend® 612 can
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The downstream connecti on conponent 212, in one )
upstream access point 204. The downstream connection component 212, in one
example, can transmit an identifier of the MME 202 (e.g., GUMMEI) or upstream
access point 204 (e.g., EGI) to the access points 106, 108, and 110 as if the access
points had setup connection directly with the MME 202 or upstream access point 204.
Subsequently, the access points 106, 108, and 110 can send an application layer
initialization message (e.g., S1-AP or X2 message), received by the downstream

connection component 212, to facilitate establishing connection with the concentrator



exanple, can transmt an identifier of the MVE 202

(e.g., GUMVEI) or upstream access point 204 (e.g.,
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Initirall zatl on
and/or application layer setup request. This can be an EGI, as described, which locally

identifies the access point 106, 108, or 110. In addition, the access point routing
component 214 can associate the access point identifier with an IP address of the access
point. In one example, the downstream connection component 212 can receive packets

from the access points 106, 108, and 110, which include the identifier of the access



request) and an identifier related to the appropriate

access point 106, 108, or 110, which can be received
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transport layer and/or application |ayer setup

request. This can be an EA, as described, which

locally identifies the accesslp0|nt 106, 108, or 110.

In addition, the access point routlng component 214

can_associ ate the access point identifier with an IP

ad@inds cah parketalos esamplei 4nd. the Rocsie PeIRbFAYIiBE component 214 can

dQuRsihing 3MI& RIS INIOIR: &oﬁﬂgﬁ%macc%gszp&ﬁ)tnbars&f: 6h Yﬁormatlon in the

packets fromthe access points 106, 108, and 110,

whiaghet prdiprurpecd: gean ageqetatipp etween thy @C%Sclés@tpéﬁmﬁeﬁ ¢r IP address

eaacflﬁ h@l@{%klﬁénnffglr stS?é@rEP h%’ac@ers]éj]aéi gle oﬁﬁr‘ﬁge&?n q IRt215 0![’1{ E1ﬁ1%r case,

conponent can determ ne est i nat i

uphe reeem acm@sgutmel eamploagne i 1d neannfoowardt ﬁh@rpaclﬁst tthethe upstream

p atl h

B D o R A byt R RS b B O of e acoes

i chenttifbr eampteor ed i n t he access point routing

C t 214. .1n _ejther cas access
CIIRD tbn TSl beShd" B RE ik B2 RE SRERBRh o4, thg upstrn
upﬁhmeeam compaehi 0N campaagnthe 2itCesé @oinp rrop@gatdngnéd 214 to
Q% rlate MVE or £§trean1access %Egintkie f?r )
I-Fb‘g ¢ OPoo" BRISRPTHECEFOT RS AR IET1EC FF BRTEle MVE cxample,
2QRe Qpstragit e&&eﬁﬂin%n@@&mt b fieca b taireABNVNIB e @bét@ﬁlm access point
canponent can query the access point routj

1
cd%@ﬁéhtrelatfg P othg ePasKTh Aul/Ynan &ccq%rr@ngpﬁ%ﬁ’iﬂr arﬁléted to the
ACRRRSrdAR RESs bOAnt €6RIaY ehelHTE, RARKSRHSI alRe RS I@éﬁmeﬁuﬁes the
t he upstream connection co onent 210 can obtain the
MVECSST PABs ¢ ExerivadheBackpsi nin engesiemplee ther ¢qvgiserpnt goqefrepoint

PagkiicABH 8¢ JBRHBRGE Basel Qh na{nojthgle mehflﬁe@ Fin'tG¢ z31%@1@11&(0packet as
t he downstream access point (such he EG

desetichdy tho dME 20R a1 afessapiyt ZQ:‘leamiuamu @Yy tipy @'ra@téxgstgble of the
F’%Eﬁss ﬁ)gmf %ﬁh%%oﬂl &eﬁ@ff‘@!h%t as &1ﬁ&eth@)%@{5p é@e’ntihgf,eto the access

downst ream acc olnt 1dentifier can eterm ne
bawed idntieroedeered iddan sefupe Thie rdOWh%re@lmwnnnenkorp@@m@nera§l2 can
r |
ORI o, R ARPeRL SREERS P 2R UEED i
c clvpostemam 2tdsst ﬂ)‘c&ﬂlt associagile® 4 Iphlrzdttj’]@lf MM@Jﬂtqrfupeureanm access

the es 0 identifi tup. Th
DS TS R RSl bR SR REE 315 i S RT B e o
pahek et)\snshearh heceappanmpbasai en aleCERBSE PO updtrelaseckso poinh@lentifier.
[ |er re the downstream access point i

fot Sl G Sptier o et sk SupeRs alisuDe.dgs or 110,
pQﬂaﬁlt ﬁsutlaihB@ HOVPIS t ErRRPHIE OMARE T hisPlicDINP GyeNtcorddadtiG@N with the

further forward. the acketi to the downstream access
p OIS FRATE EPNGFFOR S ORMRNEF 2 %st PEah RECe'YS eb‘&’i MEME or upstream

I dBdst fpofk .colttdon. f Of (BX ABRIE, acbbl ﬁdﬂm%ﬂi mlﬂg&l@ﬁszm can

poi nt, such as access points 106, 108, 10, can

i rﬂef@rlamie PECTITE Gonaectipm insfoprard g drdetsdp meud@ypmﬁm aggRsy point

c %E@l@n‘ RORINE bhudsheant QWBSTHoRRMARAR G HRRIGATRAMSR L ess point
ldm$ﬁgpe or nore for each MME or upstream

[0058] In another example, access point 106 can provide network access to mobile
devices 206 and 208. In this regard, the downstream connection component 212 can
receive mobile device specific packets from access point 106. Upon receiving an initial

packet, the upstream connection component 210 can establish an application layer



access point connection. In this regard, access point

routing conponent 214 can determ ne over which
w@eormeessson to forward the packets to the downRCT/E82009/048316

access point based on the MVE or upstream access point

identifier and the downstream access point identifier.

[ 0058] In another exanpl e, acgess poi nt 106 can

provi de network access to nobi'l e devices 206 and 208.

In this regard, the downstream connection conmponent
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can forward the packet to the appropriate access point based on the access point
identifier.

[0060] In yet another example, the inter-access point message component 218 can
perform similar functions as an MME in communicating messages among access points

served by the concentrator component 102. For example, where two access points, such



nobi | e device and access point identifiers, the nobile
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message component 218 can relay the reset message to substantially all access points
associated with the same MME or upstream access point, as determined by the access
point routing component 214. Moreover, the downstream connection component 212,
in one example, can send related reset messages to mobile devices served by the access

point, as indicated in the mobile device routing component 216. Alternatively, for



connecti on conponent 212. For exanple, the downstream
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communication over single transport layer connection is depicted. A concentrator
component 102 is provided that establishes a transport layer connection to an MME or
access point 104 to facilitate communicating therewith, and establishes transport and

application layer connections with a plurality of access points 106, 108, and 110. The



stored in the paging conponent 220, for exanple. It is

to be appreciated that the paging conponent 220 can
w@odovisseal |y or alternatively inplement a staper/ES®09/048316

design as well where it forwards pagi ng nessages

received to substantially all access points connected

to the concentrator conponent 102 and the access

poi nts can det erm ne whet her %he nmessage applies based

on a tracking identifier store in the nessage. [0063]
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Subsequently, the access points 106, can

t rMNEhptt access point 104, and the uplink receiving component 302 can obtain the
uplink packet. The access point identifier component 304 can, for example, determine
the identifier associated with the packet, and the core network communication
component 306 can transmit the request to a core wireless network (not shown). It is to

be appreciated that the identifier can be included in the request or otherwise associated



packets to the concentrator conponent 102 conpri sing

an identifier specified in the setup. As descri bed,
W@ hi18/0esss6 be an access point identifier (e.g.,PEAEIP2009/048316

part of an identifier of a served nobile device,

and/or the like. In addition, as described in one

exanpl e, the concentrator conponent 102 can, in one

exanpl e, replace the identifier with an i dentifier
uni gue wi thin the concentrator conponent 102, such as
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[0069] Referring to Fig. 4, an example wireless communications system 400 is
illustrated that multiplexes access point connections to an MME or upstream access
point over a single transport layer connection. System 400 includes a concentrator

component 102 that can provide MME or upstream access point 104 access to a



appropriate access point 106, 108, and/or 110 based on

the identifier, as described previously. [0068] The
WORHEWO88&EC Cess poi nt 104 can support not only PEQUEZNI/048316

direct transport |ayer connections from access points,

but al so the transport |ayer connection fromthe

concentrator conponent 102. 14, is to be appreciated

that the transport |ayer connection fromthe

concentrat or conponent 102 can be different from
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and/or an association related to the identifier as described, and establish an application
level connection with the MME or access point 104 related to the access point 106.

[0072] The uplink transmission component 406 can provide uplink packets to the
concentrator component 102 and can specify the access point identifier from the
identifier specification component 402 in each packet. As described, this allows the
concentrator component 102 to identify the access point for subsequent transmission of

the uplink packet to the corresponding MME or access point 104 and to identify any



for exanple, the concentrator conmponent 102 can be

transparent to the access point 106, such that the
w@ewemssspoi nt 106 functions as if it is conneck@myS2009/048316

directly to the MVE or upstream access point 104. The

identifier specification conponent 402 can generate or

obtain an identifier related 4,0 the access point 106,

for exanple, and the connecti'on request conponent 404

can fornmulate a request for access to the
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be appreciated that the concentrator component 102 can also use the access point
identifier, if present, to forward these downlink packets to the appropriate access point.

The downlink receiving component 408 can determine a corresponding mobile device



by the identifier specification conponent 402. In
either case, the identifier can be used in subsequent
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example, the PCRF 522 can communicate with the IMS 520 over an Rx interface.



subscri ber server (HSS) 512 over an S6a specification,

to get subscriber information, for exanple. [0077] In
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a serving gateway (SGWN 514 over an Sl-U interface to
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es ni.cati on netwo 00 that utilizes
ConGuR: Parity RBUGERel T6" by icqReMpl HRBPRGTT b o wack
a%ﬁﬁr&n&@hdﬂs SmﬂlCtB@SIS]BAB@N@ @2§ﬁbﬁi{gaXE i faes Qs ﬂ@;lcﬁlbedl Werein. The
il lLustrated. Network 600 can include a nobi | e devi ce

5@%%@&?@%@8&@@%% cap curmuiicgevath aRBIMENS ‘5o an S1-MME

Whh@HaceaRhicREAN cobPnmicdBlith S&M ferRGkess point, such as
a fentocel | access point, picocell access poi nt rel a

ndB91 dhe coreopetwonrpiagldes| the HRIRHS Ot GIMPORGHTSonEOT exampYe the

exant R4 cih gorﬂﬁﬁl’ﬁ@a{té(wﬁﬁ & §e°r§1 E§ %%epﬁ p&fkeﬁg@éts&@fcb ?(IEI!’P(S) support
any specification, such

THedHeIESNHower %S%@s@ﬁc%@a to @aﬂwbmm @é&TEAAmett\ﬁorMﬁ@%% and/or
Oaﬂ@?&‘ 50%% q%} di§ QE%QSI-]%OI‘](Q%E% gSI@nNPﬁE 104 %51{ 9&{%‘1(38% a home
beha of t

device 502 or otherw se, can
a@@bﬂCdbwgblyelr(HS\‘ii) 12y mcgs%aﬁpmfﬁcaanldﬁ@getﬁdmml@r dé‘mm@eon for
r&bfl ers to allow the concentrator conponent 102 to
trac conmuni cations with the eNB/ HeNB 602, using X2
i Noesof dic epother chemid, tthd cheyigeMB  SDHecaaNB/indaNBcabO yithas serving

e R L BT bt B e it s

neinVI!Prﬂ{ulu[sﬂﬂsZ/@t]emT(mMS;t GP_(E andtonorter ﬂmeﬂrsms Inh@othar &xauple, the
ot For exanple, the MVE 104 can
oo ST SR 5 ot honelier iRty cobagn 102, which
S &foWinGRicaePRTh t}&LHDWHENB (%05 aé 3sohibedoViae eBB/FENB 602 can connect
speC|f|cat|on grecelvea ss to.a UTRA network 508

arfdAoF1a5d S8 eV MEFY ABREICORRRR R Bigyer an Sl

MVedit4, Hdthch ARNSGEN 1506 AsiO AR S8 UREEHde PRI/ 3 §FV@E UTRSEShetwork

512 over an S6a specification, to get subscriber

i 08 Mgt a8 12f @iterface.  In any case, the SGW facilitates network access by
communicating with a packet data network (PDN) gateway (PGW) 516 over an S5/S8
interface, and the PGW 516 can communicate directly with the internet 518 or IMS 520
using an SGi interface, or via policy charging and rules function (PCRF) 522 over a Gx
interface. In the latter example, the PCRF 522 can communicate with the IMS 520 over

an Rx interface.



exanpl e. [0080] In another exanple, the eNB/ HeNB 504

can communi cate with a serving gateway (SGW 514 over
w@ro1Biedssé nt erf ace to receive access to the i nPEr/N81009/048316

518 and/or an IP rmulti subsystem (I MS) 520 and/or

other I P systenms. In another exanple, the eNB/ HeNB 504

can so connect via the concenj,ator conponent 102,

whi ch conmuni cates with the eNB/ HeNB 602, as

descri bed. The eNB/ HeNB 602 can_connect to a related = .

WNEDSTD Refofpiec bp &gt dst3apnstandlologisnaeherinh tofralitting smlgplexing

S%Hfﬁ%ﬁ[ca@@hs%et\%eénnﬁc%ésfsa&ﬁms alﬂEl Qpfeah GccESPbirBoUSINIEL are

an S4 interface, and/or via the UTRA network 508 over
arillstateiint Whila der pyRosghyf siapdicity oé cagiatian the meethogdologies are

n t
n%%l%l? En@g%ﬁ?&dg&{ g\%gﬂg&ucg é%@ i %&o‘?gé&ld%ﬂ%@%@gapﬂ?&ﬁted that the

| m@hddatogies arediot hisitRBY 54 6rderzaf aclomvisaine adtemaly, iigadcbsdance with
WI oth 0% g“?éé %ggcrté’] %Ecu? }r? d1‘?trere|n{\1/§d§1§ %&Méﬂn rlﬂ’F n§§3 l}Ithcotther acts from
( Ffmﬁ)m\@n? Qndod/aea:ntad @relnntlﬁ]rfe&mnple [thost hblllb(htrt the ag )vamuhdﬁrstand
ERxha%ld Ea%gRr'rc:eg thfto'(bgf% n@? ?{)Lﬁ% Witgrngwggf £e7 reféesentecy 59 aXries of
rreihﬂaﬁd@ﬂed) ghes o @kt isnch 4san f a@icldidggdnt. g orvul drj malt etk lllmgtrated acts

|cat|€ns b t ween a&p$ﬁ oi nts, and %Fstr .
ad’&aeys TRHIAE & ‘i%?é&a ogysiP PeROERNCS il @ne 9*8}“6 aspects.
PYLGNRE Tairdilg i FTR. 7, Gh teytarBplc @xcloaidLy 000 thbhRcilitates routlng packets
nmet hodol ogi es are shown and descri bed as a seri

adieveep taceess pginfeandniRsfIedy FGER CaBpensEss df é’d“sfrﬁ‘ﬁf‘ tfhte702 a

mefohadml PRk&TaRbErebQYed fdfh i€ Ghs@¥ark h&w@fkdc%p@ﬁenac:tnsa,n e§§mple
sone acts may, 1 n accor dance with one or nore asp ect

0 BUYPSITRRIR N§tMETAIMPERAE P bsﬁaﬂ%ﬁﬁsweuw{%@worvﬁl? fike. At 704,

Ota,lﬂearccé'%g:f)@ln{ Ireﬁf@dtta %{e WWHk EMG%%%'d%QmH@J 64sBd atfiBdst in part
exanpl e, those skil inthe art will understand and

apyir &t iiden@figrnafs adeﬁaétbh@ dbt ddgntiseuran be deehatuniges ysu@e that the
F SRR FENGLG B iS50 cln SElHAR a% pk ROESlhd Qre§1&1%et%\$br1950n§fo[nent for

b
eve‘n‘t S., SUC as | a state I agram I\/Er eover )
i [utiliggtioatie tramotigingpgckbie to bejeiceiedl foothergpirespemtingaccess point. In

met h Yo .dan i th

[ 0061§%%§)\41,6j?, ntlhclr;] gocgly%ﬁg& fg?ntzt;fﬁ} 8%(nglpe glred 1 %%&%ﬁlﬁg %Jl anrecelved
t hdetnuﬁmci;d tmame$ac1®Mbhm ge paxpklé;t sssbca&&b@mthahe esesypEdimt sln an
andarlrjl %1 c’gnp iér C % te 1 lé S‘le ¢ to tfr%d' th'g‘taccess point
707 W %%LE t aﬂ eb% TR \?8%“ Fom an'

upsit ceabe g\@temwdko tcdzapRyn@n tof thervommecexaNIheyght Higencrated identifier
upst t wo onent. can be an access .poi.nt,.

VigEn bE AENEE. Pae et Ry 15 i Disated dwd A BRsEee Bpiican be
t autiliB@l Ghoamathich kx4patk eiAt Gap, e ddehrikpaeet dagRGrabmitted to the
| east in part on an identi fier. As described, the

i FEFRS PY'BY can be |ocal 'y uni que such that t he

| deess] Refrieal FRY S, haeskARemahedh1adst QVided the tRBitates

upstream networ k conmponent for utilization in
t rERASTRATNG dRyvipdiak aeksts t9 BrECT OBy &) ekt Ipye corresponding mobile

CQfe(fi%éspor)Q' §9, ACEEPRinROpBEket dafl be received from an upstream network
component. The downlink packet, as described, can comprise a locally unique identifier
previously generated for identifying packets related to an access point and mobile
device. At 804, an access point related to the downlink packet can be determined based
at least in part on the identifier. This can be the locally unique identifier, as described,

which is associated with the access point based on a mapping of the locally unique



one exanple, the locally unique identifier can be
stored in a mapping with a received identifier so that
w0 baopassket can be properly associated with t hECHUS®8%048316
point. In an exanple, the identifier can relate to one
of multiple connections fromthe access point and can
be generated to identify one of the connections.
Though a generated identifier can be utilized, as
described, it is to be appreciated that the recelved
. destifies o ancidentrfier iReFIvEd GAM the ARRSHhRGINe hsripFadly yquy adentifier

n‘?ﬂm%'tﬁékre%%ﬁqglen@iﬁgr Qﬁd/&r RO t KRh1HQ, 5‘[%6%3 Gfobie device
In 083] Referring to Fig. 8, an exa

nﬁ?lﬁ'@d <t><r tbg;dommﬂq packsdh 69inba desarmingg bpsed gt least !Dr Eﬂﬁts% the jdegfifier.
d [ e
Cgfr’lﬂrﬁg,sfg%% K: ta%%ﬁap ngggls?%tecg%%%éaél %1(%1@9&'119 erﬁg corresponding
p ckast p@iahartﬂem@tel@eieve@l idenofaraor gyt gae endetetmioed from the locally
Courﬁpq%g ?(E]efhtlﬁ 1%el(|fl| aw’élleéc?llﬁe({) a&ggd&f h% dgl%%(r&g 1\r/1qgéjd?v%ﬁfﬁk packet can
geheerepiac&d vﬁtlnrthe demmnﬁeyil Mglt;far: kieths nrobilatiexdcd; anchﬁne Padesean be
p int_an | e deV| an ac oj,nt .
il PR eGP iR bR ol SRR I rersms it
atprd)\&dtsﬂhe pﬁbkpﬂbtthe)ct‘brﬁek}ﬁ)ndldg miobflé é(fVlce-Eﬂd)\Sdlﬁ@ Sleabﬂests henltiplexing

ﬁ g %#e | as descr

as 8&% f A STt H Sté &9&’33“5??? RPN é%‘él?ftr%ﬂ HetWBBﬁOH‘QO%eF“S

t heosup qakding WFiGUEiad@RArhPIE eictHodoldBy OBl fabififatds @6@ing @fckets

fromthe access point, the locally unique identifjer

c JAFPFIeR AR GPRTFFRMISERGTy SOMPRSHE 410 QSR O JHE Bty Rellustrated.

Si i doar dnyupliak pRR6tis RclPRI h@n d¥cER poftk.aheoh4at th bR eam network

downl i nk packet can be deterni ned based at [east in

paefpeRent prsogigetyith theraccephpaint is deteningdp| his eanhgsistergined, for

Cae&atﬂﬁl% Chhsdd'6n !1%@151&1% ofjﬂl'e Qe&sd gﬁﬂtt t'ofthee{g)sﬁgam network component,

correspondl ng access oi nt and evi ce

i delnel ﬁanel?esmltw#m@ul@qﬂecgam e s esnefm) rieqhesty ol anpidier example, the
I I , Cc

SS%ﬂhlL ﬁa&?ﬂ d%gt% # E&ll Et am i %\%rF( co@ﬁ%rg:gﬁ e{\{ %tgﬁtlﬁpﬁphnk packet

r epph e tehswiittdd to He uasteemmeh’euk pateprmetti srdegsfibehe nobi | e

dewi e, e.packet e it : e .

2dt0BE s ErRREE ly SARNRENEHOMITY 10, i} QAP o rcitine

adraesrmttmg mtlink opaokasy it gelnera‘pﬂ:dclk@lilytuqueeldennﬁers At 1002, an

caor VI ce rovid ng

B AR, 5%, PP e it e BB B ASHRGTBRY. hgypacict can

adodsk aplowmgzslniqoe igestifice.ant mwﬁpsﬁmmmmksmmb&%ﬂdssomated

Tur.ni n exa e t hod 900 t hat

{ st e’ bt P TR BTG ol b a1 B s Pl mdicaton, a

Nehapidg GoBP@RReAble 30dingNeerfific T RhAC&ESSpIdRi dill Sela®d upstream

illustrated. At 902, pl i nk cket rece ved from
aﬁlea*é%ﬁggmwem andjgr tbfoﬁke ah d%ﬁ%‘? 1#?85 i;ﬁcfjr?ﬁ‘aﬁ &ited to

asBOGHAKPHRM Edh UchR(cRERES BasP@hibast & piﬁto%ramla@l@iﬁeﬁhlt& packet.
can be determ ned, for exanple, based on a mappin

t He unigbedentyist rfatqdgo theerceqss poiaband s wehile d@&lﬁﬁ%@mgenerated at

WhigsR GaNIR&ived) thé %hiqﬁ@%eﬁﬁ‘ﬁé%%ag RoRpR{CHE ‘?&bﬁnﬁ@rﬁ &P the mobile
request. |In another exanple, the upP packet can

splstice 9ndathe BGSSTS e EMPTRE R r%at@damwdﬂ@tmg tabﬂ\@ oigilartapgciation. At
u IDl'O'l 6‘}&1691%8]51?61: device identifier in the packet can be replaced by the unique identifier,

and the uplink packet can be transmitted to the upstream network component at 1012.

As described in previous figures, subsequent packets can be received from the upstream



can be transmtted to the upstream network conponent,

as described. [0085] Referring to Fig. 10, an exanple
woreilbookssogy 1000 is shown that facilitates — PCT/US2009/048316

transmtting uplink packets with generated locally

uni que identifiers. At 1002, an uplink packet can be

recei ved froman access point,. As described, the

packet can include a locally ‘Unique identifier. At

1004, an upstream network conponent associated with

t Stk 6QEDISIVIt e UBisug ideatifigrnad. therprlaedcaghesy @Mt g mobile

PreVicOs UcllcGaldOhse Lo BPRLNEG i@ntiFeut i ng table
storing identifiers of the access point and rel ated

upl@Q&ﬂa e fedtig 1dowporamtc methefobagytIH@0 hak Eaciligages implementing
0} ' [ eag .t

Tk i gl AL A SRR 104, Mage can be
orreiveld demt if MME iwheretbe p@skretnprisws wrtragkiog iaghe mlqntlﬁ@T At 1104,
r eln‘félto?qnor aE & SC & S8s00 e tw1ﬁln ge Ip Bé ‘aetgr%wledeba%&f] on the
be generate at Y ; escr i @

| ctemkmg e idcanfiao msrdesmibed] eacoesl@pmlntﬁ cmtsglsn‘ér p1he1_dmghunb ©r more
ey S0 287 BN EP Bl Blon 4 PSSP Tt P ara o
wnﬂndn@ag@weqmnsﬁ&tﬁﬂ ithd &cess poinBBef ﬂQafaeltmg 8da e treeia{e&ﬁmeld and

th and t he u in cket can
et (PisnEEy o Dysbt b P RareTURD S B o T deces
ASpodﬁSSCI'I bed in previous figures, subsequent packets
can be received fromthe upstreametwork conpone
wi [P937} %@? gtreigd Lt any ?}@mpfealﬁa%%)éogrm ENERE nﬁ%bget facilitates
PahftatAB qc&@sbff)dl@t ld&mﬁ@@ if AGwhEnkdihSGOXEr ad 1b@§ @dmezﬁletlére%nﬁer
uni que rdentifier. [0086] Turning to Fig.
e>6"&m5’P cchiveh s Bk mosise Halpted s ﬁqcs%Sé@lqt rr&téﬁ%tth%@mque

Pagidigicl Qh 1R nl%leH&fiﬂn' shl}{sté?lﬁa EONNREL&UAGERS ﬁwﬁ@%é@t@ adsSciate the
illTustrated. At age can be received from an

MVECSHiees &ith ke wg@ R%tﬁpr ihyeer petyprrcloimpgnaent aegeiving the downlink
i c

SO lp fhiid 1€ O pIBLECARESESA A, o e
t Fowniislc kicsrgearaabd temmitiadep  tho\setaretkeeanipedsntade élgs regard, the
pot{epvi&k Cc%ﬂlipgl?egllt Sc%]_ﬁ rmﬁﬁ?]% %&ga an eclcé)o rtg th? cﬁ‘ttt‘&gnt 1dent1ﬁers
tracki ng areas. i al fows assocl at he acc
poktivetio t he t r acking ar ea so when pages are

t itted t f t Kj o
R o S L GRS
pa:gmnﬁmrcableg tniicasaged ttd ead nbmloﬂheompale@f with' @ssaciaed Sidentifiers is

ts. [0087].Ref 10 Fig
el oGy | $9R0" F et DRI S e b e ol lver

AGERH IndRighlto b Gerdlokif | t@ﬁ;ﬁonblﬁ d[OlWI’iinIQilk idRE6aJas relexte to an access
can received in an I|n

1202, a, unique i.denti

meoEk 4Rl £y bgtpé%“%s‘ t e %‘f&é%ﬁ‘s%ﬁ%?? RPN IRgsuRssguent mgsades. Thus, at
unizguand Gagtd iéRiticFSn Je8ndeRSEMts@bktdnfaBH B {uddguadtInYesdlsbs. At
rel ated downli nk messages to associate the messages

wi 15ROt His aehsedisnty GIeptagesTIRYY | bea trastiidk te dhpdiserrk component.

r e&@cbl\ﬁhr&%’ theqdemll e HBSSAJ %&nﬁcﬁl@nta%ﬁ&o Eﬁ@%@' & concentrator
route the messages to an access point. At 1206, the
component can identify the access point according to the unique 1dent1ﬁer

[0089] It will be appreciated that, in accordance with one or more aspects described
herein, inferences can be made regarding generating and/or associating unique
identifiers with packets transmitted through a concentrator component. As used herein,

the term to “infer” or “inference” refers generally to the process of reasoning about or



downl i nk nessage can be transmtted to the network
conponent. In this regard, the network conponent can
woriibiopdsex nessages according to the differentPCT/US2009/048316
identifiers received. [0088] Turning to Fig. 13, an
exanpl e net hodol ogy 1300 that facilitates
communi cati ng nessages to a twork conponent wth
associated identifiers is illustrated. At 1302, a
uni que identifier can be conmunicated in an
applertngt e 9fdhe pysiest P viRasea @nd/er BschEofot ket of obscrvations as
Q‘Mﬂ:ﬁn\tza e-\lf- S Hﬁﬁ/&ugaté dQerfeBb@ Eancﬁé] efn%lo?&? td (ﬁieﬁpfy a specific
access point and can be provided to id
acOBISE! POACHPN,| 4 c8Yy Ipseife Bt PrakebE by ditribThens Oveaitstalqsomr example.
t
aP‘ﬁlegﬂl’b%ggeuéeaﬂt%%h%(iﬂgglglgtg@ﬁlapﬁ fhg%&%%ﬁgldg%%;{gﬁ%ﬁpﬁ} @1%‘!1‘1)5ut10n
meEysagelss eantekpat basahglml comsdleraion loé dete tapw e¥entso rfplereang can also
Ac i 0 t,
\Nhrgfc%h go r%%ue@sémgf"og/ r aggnlpgﬂﬁe H%ﬁgﬂ?\%l %génms ﬁlgrﬁ i %e;[/ of events
t hmd/ac dzﬁss Sm]m mfereaace:msldtsng tlteo:ohhmcuam qﬁm:vw aents iof hceions from a
o r§8t osaf]ob%v \é& evgrg% Cl%dzgr réo?c e[VS%t ada% e}Nﬁe“Fﬂnler or tctggé g\%g 5 are %orrelated
ben pReetermpgal piorignige nel whdtitg tndbos aﬁBMa:ctcaﬂid fikgm WnA¢ oL veral
identifiers with packets transmtted through a
céﬁggﬁPégt%ﬁmgﬁﬁponent As used herein, the termto

" 110698 Re@irind ifveloeMg a4, 4 RfreleS c@ﬁhﬁﬁhi@htﬁdﬁ sk @erh NBOMK ABLESted in
of reasoni ng about %rlnferrln st at es of the system
erAFFIr et MEth vapeys spmbgdigents perayiedsherery s ﬁmwgt@@ﬁg%é base

C apdidh @90Viha BN HeluRle %ﬁﬂﬁﬂé arfl@ind ordupf. EF SR&ANHAHNE @ntenna group
enpl oyed to identify ecific context or action,

c &t Q’@ﬂf@\ea*’t“@n&asplr“%alﬁﬂ |1i4 agpthery SIBY FABrCOBIPEe StaIas 1408 and

f or168XAMmh 8ddifihal g{bﬁﬁ Eﬁﬂ&@lu&@@nt%a?@l@%ﬁ' 1481 1 b Qﬁ‘t%nnas are
is, the computation of a probability distribution over

stleSérgteéﬁ‘oru qaelordenna gespdhorever evRsdew e dnipnngsfeag e gtilized for
fl?éﬁoglbs BélS@fS@Jt%H CRi8 8cgn aa'dﬁﬁoﬁa@l eﬁlcliilﬂ’e L& Qﬁlﬂllép 2hain and a

for conposi ng hi g er - | events roma set
oﬂE@v@ndynandmcﬁVdamamnSumhlwmﬂgmem@bwﬁ@suﬂmmqmmﬂmhguwwwd

canstr [ f ven r, act 0
CS08 B OB RO B RIS IMBURAL, B
noierrtolilelatexse d¢sulaplexerQ ranehs edc. b, ras otild de appmp@ﬂedilby one skllled in
pqui ity, and whether the events and data come from

or several event and data sources. [0090]
Reh@ny iBage statiunt BIOFican cd.tﬂmuﬁicew': wethems of ot Aobas 'daﬁlces such as

S sten11400 S |IIu ted cor dance th vari
BB ErES | bPcd sty Rt |22 SERaRT Rave bromar sl e base

meﬁtlam @n ch%ntcatatw@asabstmﬂauyi enydlnibcp bﬁmalﬁllteaic?ﬂi%es similar
u For exa ne ante can | nclu

aﬁ9 @f?ir&% dqvigss, lé}r?ganfdd 2. Mﬁ)&tlﬁai’“‘@?g 62]:Pp?f‘élr1143%ﬁ‘fi’r‘?es or example,

ankRNRAshokd 8 nad w la0sh, ¥ AL EdrRi@licib® URve&)) handheld

i ncl ude ant ennas §412 and 1414, Two antennas are

i |9oppHting dyicep patelitcrrading efibal RASBIGPNE KpvEEle PP Asoing/oppny other
f QRIbIAAERAN AT CABathd ol &eRirfI& communication system 1400, As

depicted, mobile device 1416 is in communication with antennas 1412 and 1414, where
antennas 1412 and 1414 transmit information to mobile device 1416 over a forward link
1418 and receive information from mobile device 1416 over a reverse link 1420.
Moreover, mobile device 1422 is in communication with antennas 1404 and 1406,

where antennas 1404 and 1406 transmit information to mobile device 1422 over a



each group. Base station 1402 can additionally include

a transmtter chain and a receiver chain, each of
wWoR10/008886 i n turn conprise a plurality of conpOnEs1089/048316

associated with signal transm ssion and reception

(e.g., processors, nodul ators, multiplexers,

denodul ators, denultipl exers, gantennas, etc. ), as wll

be appreci ated by one Skl||e&I n the art. [0091] Base

station 1402 can comuni cate with one or nore nobile

deoreesligk, ER448d rspive ferawtiernirom repbils devieh] 42 oyend igeerse link

14234, @Qﬁ}gg encﬂf Wivistod @uptl)& GRS LBheRriA1atinRa%es can utilize a

station can comunicate w't subst anti al |

n%@?ntéﬁqu e betsioa by tosorec kB oed desvadgk 1424 can
1%1 (?1&@1% P[Fcﬁ{ehfy gey Ges tljreﬂlénﬁ dll%z%ev%%@ lﬁﬁ‘( 1426, for

for ‘e ones, snart phones,
ham@llmlm Tyoten i @aﬂm@dw@em dle%ex (aHYIhekdme mgtd h@< 1418 and

;Se?s%sl’m S@b%' Ja u%thﬁgfdilc%%h‘{ &ﬁl c&oosalna fag&] If&%aiscy %ke %24 and

and/ or "any er s
cawwmmumkﬂnhgamumhzww¢amnmmahﬁmmnumamht|on systen11400

t,ed, mobile devic ni cat
SR R0 SRR 15T iR ahd e BRI G5 Bllgpaca o
14bhniuniasrth be rff@rdiad hom séctor 0 base atad e il 402. maexmmaf afitenna
forward |ink, 1418 and receive |nfE%%Et .on .from nob

deVPPE PR DS F5VERIator RPUPWRCA [k MpAHH IRt é‘é\i‘eﬁ'e“toﬁﬁﬁ ﬂ?e arcas

desov@ed BABRe ktatidi 402 NTAGHnGRINi@FfoMbidh favbRINHRS 14X0QAd a4, the
1406, where antennas 1404 and 1406 transmt

i AFEM R e BRI P S i 1482 samytilizg dpamioging e imprake signal-

1424030 ehtib &E irWerd 1k O MRt dn@N 434 RnHBIE & i@ Vi BRand432>. Also,
over_a reverse link 1426. In a frequency diVvision

duphilexbagpip)ons LAG arilizes dieprfemingrir reasngit éOaﬁwlalﬂq flgvices 4416 and
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- 1508D to receive offered
small scale access point 1508C when within a specified proximity or measured signal

strength thereof. To facilitate reselecting small scale access point 1508C, the source
access point 1504D can transmit information to the target small scale access point
1508C regarding the mobile device 1506D, such as a context or other information

relevant to continuing communications therewith. Thus, the target small scale access
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(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 1630.

[0099] The modulation symbols for the data streams can be provided to a TX MIMO
processor 1620, which can further process the modulation symbols (e.g., for OFDM).
TX MIMO processor 1620 then provides Ny modulation symbol streams to Nr



[0097] At base station 1610, traffic data for a nunber
of data streans is provided froma data source 1612 to
w@2damasssi t (TX) data processor 1614. Accor di nBCT/USHN9/048316

exanpl e, each data streamcan be transmtted over a
respective antenna. TX data processor 1614 formats,

codes, and interleaves the trgffic data stream based

on a particular coding schene selected for that data
streamto provide coded data. [0098] The coded data
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Si @n@tarstrBirfl £6r8 @dalNurce 1636, modulated by a modulator 1680, conditioned

by transmitters 1654a through 1654r, and transmitted back to base station 1610.

[0106] At base station 1610, the modulated signals from mobile device 1650 are
received by antennas 1624, conditioned by receivers 1622, demodulated by a
demodulator 1640, and processed by a RX data processor 1642 to extract the reverse

link message transmitted by mobile device 1650. Further, processor 1630 can process



condi tioned signal to provide sanples, and further
processes the sanples to provide a correspondi ng
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to base station 1610. [0106] At base station 1610, the
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passing, network transmission, efc.

[0110] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the

processor via various means as is known in the art.



nore application specific integrated circuits (ASICs),

digital signal processors (DSPs), digital signal
w@e@omessscig devi ces (DSPDs), programmabl e | ogi BCTHES1009648316

(PLDs), field progranmabl e gate arrays (FPGAs),

processors, controllers, mcro-controllers,

m cr oprocessors, other el ect r3<%ni C units designed to

performthe functions describéd herein, or a

conbi nation thereof. [0109] When the aspects are .
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previously generating the associated locally unique identifier. Additionally, system
1700 can include a memory 1714 that retains instructions for executing functions
associated with electrical components 1704, 1706, 1708, 1710, and 1712. While shown
as being external to memory 1714, it is to be understood that one or more of electrical

components 1704, 1706, 1708, 1710 and 1712 can exist within memory 1714,



el ectrical conmponent for determ ning an access poi nt
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downl i nk packet 1706. [0112] Thus, as described, this
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IocaIIXVunlque identifier, and/or the |ike. Moreover,

| dgHéhl 1&} dg’ffg{eﬁ@e Iqolilgcam iiHegtigied naepvstepy 1890 that facilitates

c orﬁ‘fﬂﬁﬂ@ﬂhg E&Essty’oﬁﬁl %%ﬁlhhleﬁloﬁl%th%v‘dﬂsﬂr&ﬁ RREK %Bmt OF(grl'&ample
access poi nt 08. In addition, |ogical grouping 17
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R BE i PR packSt oSy Sh e FRDu R §E Feceved in
S heyanscCtd ninadSiak gLt abentifdl b0 eaﬁallfyoﬂw Sdess Ipzbﬁfﬂ trelﬁﬂe@ fto the
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generating the associated | ocally unique identifier.
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t NAbil St AL chtIRt [t | ons for executing functions
associated wth el ectrical conponents 1704, 1706,

1710841 Mureovernnlggiedll grouping | 1803 gninglydh ep n@je%rmaé rcAmponegt for

R b 8 ORI 00 T i
1711398 can ’@MI’@II, Wigtchl grompinerip02 744 ifidddde34n Weethical component for
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at es exi ng acce
c omqvmmetaat :uooess vpotritl 1dialnt1ﬁl¢l SR @. ar‘ﬁhas caesissqubedj tthe f@ynstream access

\?MXI{O%H Irlecglv 8pactkgtt w@] og)qsgevac %]eng%aSt élpc%rc%lrll Q% h¥ SEpRas an
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cl udi ng .f.uncti onal cks, which can functi.ona

oSt RioPEhr SeEh ORI  HeaRe R 2hgeai Btructions

prfbﬂ%&‘&@t{ng fiaétiona e ociated @ﬂfﬁbéléb@ﬁda!)ﬁoﬁlﬁtﬁ‘ﬂéﬁ)@fwoce 1806, 1808, and

firmpar System 1800 i ncl udes a_|

SR e B 4FINE SHBBAEAMETERLLS Ca e TR that one o

C QRbre 1§ tel cORical FQmpb RGEA IR, 18030118@Y, 280 981 86 K89 Zvithd I memory
include an electrical conponent for extracting a

| d&&Py unique identifier froma downlink packet

r %ﬁ'sr Q’dltlf fe@tmzrf%@ t m’fgt ﬁ@aﬂﬁhﬁ&@e%% aggétéﬁl 1@@@ that El%lements paging
exanpl e descri bed, the downlink packet can have an

a§9b@mhmb=opcmé RO commpiaidwisle a carashiyaer forieceive MME access.
For example, system 1900 can reside at least partially within a base station, mobile

device, etc. It is to be appreciated that system 1900 is represented as including
functional blocks, which can be functional blocks that represent functions implemented

by a processor, software, or combination thereof (e.g., firmware). System 1900 includes



response to an uplink packet transmtted on behal f of

an access point related to the identifier, for
we2anmpbssse | n addition, |ogical grouping 1802 cREI/US2009/048316

i nclude an el ectrical conponent for determning a

nobil e device identifier related to the |ocally unique

identifier and replacing the j.ocally unique identifier

in the downlink packet with the nobil e device

identifier 1806. %0114] Mor eover, | ogical grouping

180Pgicah gioneing d804 T elcsicl eompoagitip gl §en prin conjunction.  For

d%ﬁiﬂ& rlbglged% Pﬁﬁ@%(ﬁﬁ&m&%ﬁﬁ%ﬁ cROkiRA cbﬁﬁé}}{ehtf ﬂo?fecewmg a page
related to t ocal uni que identifier 180

ad#in jaanMMUB giogwrisigg mﬁ'ﬂﬂ@nglwz idemifiendPtrbe lan“thermore logical
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A B02 EATTORAn Lt BRI A OPApARATRITG fidnore scces
dawnst peadrited cathsthp diapiting deatiddntifer 18 at Fhydsn mg on a stored
descri be receives the
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mMeAdityondB Zystedr 1990t @n Aclidide msdnQed 10 DA tha0 R&tai@$ i¥Bu&ions for
of electrical conp onent% 1804, 1806, 18 084 and 1%10 )
c A CR¥INE fungjiqns iassoriaied mith elegwicalicgmpaienizy A3 18PG pad 428, Vhile
Fi sgow&%s béihg 'é%efnat f%dmbrﬁo@ BYotiem bWOudibatool MRk @A BE fore of
pa ng for nul tlﬁ@e access points connunlcatlngnmnth a

gitet empengngs 08¢ €i%0e Qfc@e 51t EgHn BRI

S y[ﬁfl@]“\ﬁ@rpgféféﬁe k& Figd 20 aﬁluétﬁ%ﬁtls R %?sttérﬁ‘bb()f) Wt AidMs Access point
base station, nobile device, is to be

agé‘?@@ﬁ@tﬂé dowiak w%moﬁ%maﬁesml@ﬁ%@@w% paigit communication.
| ek Légérﬂl%a{ éﬂ/@t%}n' 298! cah! ng(kesat AR ?Qm?lgn wifin fé’E&s‘é' s%%h mobile

bl ocks t repr esent funct 1 ons nment ed
prstiessor., Kads ttwéneeappmmatﬁdnﬂaammsteun 20(Pibnsemﬂ>re(seltgi as including

];:cf{ng%‘[\@[l%qzbloga %&h%ﬂ c]ag %Q fur{}f {1‘1%1? g%glﬁsl tﬂglrgﬁesegtr f?lhlcq oﬂ? n%)p%grgented

mponent In conjunc
Fdy a p‘l&te&ﬂ@cspft‘l’vug,l @ @bmbinatigi t}neged]fgé)g ﬁamwara)c I&ystemziﬁOO includes
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Fundtdree mlbge;tl grOtjplﬁ:@QO@ cdnpinbigdel 90 2lec@itali cvedpodent &0 receiving a
el ectri. for deter¥1 'Qﬁ one .or 58 & )

act'él’s %BPFW% aﬁ‘eéﬁag\‘?vlr‘? I3od Jorn AP eesR Pt 20Pdq o example, as
| drKdribbd, ahe fd@l&ﬁﬁr aztn beedBized 10 ipantity ﬂh@ saursd O 1€l nideagd Hgwell as

of access points to tracking ar ntifjers 1906.
[ 09 PEYOCiRE @‘8%?‘%88““ éivé‘g‘eas@%? g%’ ‘@Jguf%%%gew Ippddition,

t NBgisH Str&UPinkO Ab2SRACihE i 8n fefe@t@ﬂééﬂn&nﬂfoﬁﬁlt itge kédih@ % unique
whi ch can be stored in association with the access

pdgiqwﬁphmémrmghc@porf lsviet 4?(}]"1415]5 p@ssagm}oeféq}g‘gate 46&‘@;1131&}5; the access
Or R BGted 020 L ANikNGEUER M RISRitiAL Ble application layer downlink

message to a network component 2006. The network component, as described, can
determine the appropriate access point for forwarding the message based on the
identifier.  Additionally, system 2000 can include a memory 2008 that retains

instructions for executing functions associated with electrical components 2004 and



conmponent for transmtting the page to the one or nore
access points 1908. Additionally, system 1900 can

wo poboesss@a nmenory 1910 that retains instructi oPST/II82009/048316
executing functions associated with electrica
conponents 1904, 1906, and 1908. Wi le shown as being
external to nenory 1910, it is to be understood that
one or nore of electrical cornponents 1904, 1906, and
1908 can _exist within nmenory 1910. (%0117] Wth
r eX089-eWdide shpwm 5 being eXtPllnF‘U@tﬁfe&tO@dz(? Hisdy &e wdeppy that one or

t Nabre bPEEIHiS) @&ﬁ;?o%nt?@(bdltanh A6 dah le Qi SwitHin HRWBH T3
messages to facilitate nmultiplexing access point
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l ! a
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wi TP A BRSPS RS RN ﬁtﬁ upjwk megsageny L0 oRurthermore,
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nelttlé%’iﬁ%t SRAP ngbqfagble aﬁ/Ioge%% , fCQI %\aﬁl[g %Sf(ﬁrcqh nr?cl&c!é%n electrical
appropri at e access pol nt or orwardihg the nessage
bawegowmt féreretaieng ioh¢ er mokel dbwnlmkamb%ﬁages yiB tresrpBOC0 thamplink
' i.n n . .
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to. menory..200 is to, be understo at .
P BPRRh R APt misSasS o otss PRt B B et n par
Wi dnhi dis paeeidyntiZ@OB. thg Soblink WetfageseX1@0. endditibmlly] gste@L,100 can
il.l rated i stem 2100 that receives nessages. )
£ PSP Ba T DT IO OSSO be AERP deghated with
Faflec@rcaninghonsits 8020 21630 2¢@ardeslilde vahild Sash a@@eﬁng alxiemal to

within a base. st nobi | e devi.ce, etc.
t JIPROH 2t tte etuﬁgqrstg%@éfrﬁ@mﬂqrg of slﬁ?tggaéﬁpglw%ts 2104,

I mabeldii0g ashypeto @R akisdiliatkmemvi 2 can be functi onal
bl ocks that represent functions inplenented by

a
pri88kE dbe variqys ﬂlmwweé@gl@o}%wﬁahl?% Wﬁél#eéo%nd(cgcgts described in

f 'Joﬁ?‘ﬁ@ﬁ@ﬁ witPYRd §M ARG BEd1LLE heRin! AF B@im[g&ﬁémédn@r performed
2102 of electrical conponents that can act

cowfluncgem@ml pWppsei progcarrtea digtgl @wnalgpr@eqsisqxg(%fmzan application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other

programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described

herein. A general-purpose processor may be a microprocessor, but, in the alternative,



can include an electrical component for inserting a

unique identifier in an application | ayer connection
w@edlopossessage and substantially all corresponPlTysS2009/048316

uplink nessages to facilitate determ ning an access

point related to the uplink nmessages 2104.

Furthernore, |ogical grouping-2102 can include an

el ectrical conmponent for transmtting the uplink

nmessages to a network conmponent 2106. [0119] Thus, the

n & RBIRSE BB B BYC EpRVEHIOARli ITgeepion copEellss misragentroller, or state
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S r e C f
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e or no eV|c S bas
O RAP Foh Bl APRSy R Pk pRES S 0T 88 in
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ofE F&‘%?&Yfrmeé%ﬂry dBieeh iy d sivsa ramqygble slisge %1&051119@ any other

C A%k Slorable trid durRABKY iR 1e2art. [ Ah2Hempl®y ¥RFdeOUSedium may be

illustrative | ogics, |ogical blocks, nodul es, and

CiGOHRIPY & He BEICPHE Yo e Abreoseotpr it Frad rorspasion g pad write

dijgRtRaRd HemelsriRYmluh Mh Qﬁ@ Qltté?gatiQE e rsfo?a[g@‘%ﬁed‘{ﬂrﬁ Bnay be
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prl@f@érgbtﬂr thepmpyessain s, clatSlO@ﬁ A PREES; fﬂilq:pmﬁ@swr adethe storage
C'nrl n{a %s@e’ in%n QS%.dAaﬁl‘ﬁg Cf(ﬂVI CglA% @%a r@srl({eq}{ a(uF g) Q@f)mmal

or ot rogrammabl e | ogi c |sc ete gate or
t rIantsl;ﬁ Sﬂt@mall‘@glthe pdicstspetard Hag dineage m@tmm namt gesider ayscrete

desc Blgetnlt Oﬁ ufgglf t%%k aquAch{%gal lYf 0P $0r géct[sh ?he slfI :%atahcggrsaac.:tions

maf mapﬂbc&ie&%go,nt}hm may|res1dems oaab toe ampammmnattlhe op sad @é s&les and/or
any Cconve nt i on g €SS0 contro 2§%IGH§§mHlemh

may  be
mI}c{Srt%‘S% r 019 &S mé’*rre% ‘811. PR&Or %“bbﬁ%eé é%
ahﬁ@n@ﬁnmmmhaaﬁmhﬁmbdmpw&rpm@ﬁmq@b&mn of conputing
., a conbinatiopn of a P.and a ) )
i 55 T i i, o5 B ey Rgpons RSB B g, imgigncgped in
MHARIWHr G KO 26, FFmafe, bNargQombiatibroMeidbt Nf an@&Rerﬁam,sofmare
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ORSIPeLrda@abREMEQLR @dehpAHer-FRISIOMmediR ‘?noﬁid@@ﬁotﬂ@%ﬂ[ter storage
actions described above. [0121] Further, the ste

a8y antt ETBRENIGHIoR MadihBluging Any RGeS e Tmfer of a

computer program from one place to another. A storage medium may be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of

instructions or data structures and that can be accessed by a computer. Also, any



connection with the aspects disclosed herein may be
enbodied directly in hardware, in a software nodul e
W@2E0008866 by a processor, or in a comnbi nati on PET/UK®09/048316
two. A software nodule may reside in RAM nenory, flash
menory, ROM nmenory, EPROM nenory, EEPROM nenory,
registers, a hard disk, a rengvable disk, a CDO-ROM or
any ot her form of storage medium known in the art. An
exenpl ary storage nedium may be coupled to the
preoeessielt may be HerimRa e PRBUISTteddbiomedsm. rfwagxample, if software is
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ot her mediumthat can be used ro carry or store

desinr &dinendgd aembe addudive trhe rhomen efmilansd nhmteimﬁ$omprising” as
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nsm frogma websjt er, or ot e

SRRl b e o Bt Teblet SOt Bison@pp Pled e Miefion o he

tvmfghad ipakplicitthi Giateal aubﬁleﬁallyeraul Mg dobfln) of @hy aspect and/or

ies su as infrared, radio, and

ss technol o
eba at e lﬂ%m%ém P cob P ePortioy of 4t plherc Atpegt, and/or

tVUnﬂJoaﬁleﬂﬁhﬁless@ﬁked dMerWsé el ess technol ogi es such as
infrared, radio, and mcrowave are included in the
definition of nedium D sk and disc, as used herein,

i ncl udes conpact disc (CD), |aser di sc, optical disc,
digital versatile disc (DVD), floppy disk and bl u-ray

di sc where



di sks usual ly reproduce data magnetically, while discs

usual Iy reproduce data optically with | asers.
w@0tiesssé ons of the above shoul d al so be i nclRCETUS2009/048316

within the scope of conputer-readable nedia. [0123]

Wil e the foregoing disclosure discusses illustrative

aspects and/ or enbodi nents, if, should be noted that

vari ous changes and nodificatihlons could be nmade herein

wi t hout departing fromthe scope of the described

aspects and/or enbodi nents @AY i ned by the appended

clains. Furthernore, although elenents of the

dewsrAPeIceapaEpsisand/ or enbodi ments may be descri bed

or claimed in the singular, the plural is contenpl ated

unless imtation to the singular is explicitly

st at ed.; AddizthQRal bdmprRldg: O a portion of any aspect
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contenpl at ed unl ess I|n1tation to the S|ngular 'S

o edeet DhSEtiog St teibersompind  BEitng thrg gr more
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B dle ESRBrAGTHGY etk of Fgreaiskys Foliriifitppin g ytored
manageent entity (MMVE) conprising a tracking area
identifier; determ ning one or nbre access points
associated with the tracking area identifier based at

| east i3n pafhe ARhEd SRR, NRABI Rehpefingccess points to
tracking area identifiers; and transn1tt|ng t he page

to the détﬁlémémgrﬁéﬂeéstae@eééﬁq)@m%@rsmmz trapljiag pERHdentigers is a new

Chﬁkﬂk arch Wehf¥&h: £H@Pri sing receiving one or nore
tracking area identifiers associated with an access

p0| nt anesngttiogiangpnégurateanoeridatei meysdge topmernising dheaswesarking arca
h&%ﬁ%ﬂgé&ﬂﬁﬁﬂfe or nore tracking area identifiers in

he st ored mappi ng.

4. The method of claim 2, wherein the one or more tracking area identifiers

are associated with one or more locations served by the access point.

5. The method of claim 1, further comprising indicating the tracking area
identifier in a message transmitted to the MME on behalf of the one or more access

points associated with the tracking area identifier.

6. The method of claim 1, wherein the page comprises one or more
identifiers corresponding to one or more mobile devices to receive the page via the one

or more access points.



3. The method of claim2, further conprising:

determ ning at | east one of the one or nore tracking
wa@emaa/oossenti fiers is a new tracking area i dentPET/882009/048316

and transmtting a configuration update nmessage

conprising the new tracking area identifier to the

MME. 4. The nmethod of claim wherein the one or nore

tracking area identifiers are associated with one or

nore | ocations served by the access point. 5. The

met hod 7of cﬁaYW%%SC@%@Pm@ﬁmé%%wwa§ﬁﬁ@“@ﬁﬁp%at|ng t he

traCk'@Ewﬁﬁgﬁnhg&ﬁ&ﬁﬁ&ﬁ&uhﬁuﬁ message transmtted to

the MVE on behalf of the one or nore access points '

associ at ed Wceife ¢ n@etfrca@mm@ﬂay aanjggeant anfiyr(MME) quyeprising a

met hod , ém 4£%ghénﬂ%pereln the page conprises one or

nore i nt| I ers corresponding to one or nore nobile

devi ces to dieei wac tthengragecess pointreasspmatet withr die dackigg area

poi nts. 1(Zent1&rm'%as$(l G0 ?eaé:t M GRL QBRg ad%$ %{a%ﬁ' é)f access points to

conpri sing rocessor configure

rece|vaadqmaga1ﬁmﬂﬁk&;mnbllity nanagenent entlty ( MVE)

conpri si ng i denti di scern one or

mor 6. access RO s BLFR P s ITERIDg ar e

I dent i faine¥mdops@@ledtto iheaslbaslt bng@bdes@n a St ored

associ ation of access points to tracking area

identifiers; and transmt the page to the one or nore

access gpoi Nfrke Wgﬂldssﬁ:oﬁﬁmﬁ[clﬁtlmwpbﬁdui of ¢1hien Atwhe@as the at least

one processor. The, wi rel ess .conmuni cati ons

apParREpGTESop s yriercontighrrdy 18 ¢Pigim@ng (or | Tafs iragkiag arca identifiers

PrR&RE&QAIwitlSarl SIctNoink ARd LBk £0asERid8Bh Bt O e Uocd®p&int and
tracking area identifiers associated wth an access

pdhhencaph dnosg Brckinggreaddeptifigss inohe Hetedesaciatd. access

poi nt and the one or nore tracking area identifiers in
the stored association. 9. The wirel ess conmuni cations
appar atus offhg wareless7conppenestians prpapséiyeofcdsipr 7.swherginghe page

%cgﬁﬂfei&gi(ql%n&ri &Bl‘ériﬁen(ﬁ els ccdﬂ%glﬁh@lg 49 ogg%ﬁ%org‘?ﬁcﬁ)ile devices to

evices to recelve pag via the one or nore
access thopage sia thQoneAn mappares nsintsconpr i si ng: nmeans for
receiving a page froma nobility managenent entity
(MVE) conprising a tracking area identifier,;
10.  An apparatus, comprising:

means for receiving a page from a mobility management entity (MME)
comprising a tracking area identifier;

means for determining one or more access points associated with the
tracking area identifier based at least in part on a stored mapping of access
points to tracking area identifiers; and

means for transmitting the page to the one or more access points.

11. The apparatus of claim 10, wherein the means for determining one or
more access points associated with the tracking area identifier receives one or more
tracking area identifiers associated with an access point and stores an association

between the access point and the one or more tracking area identifiers in the stored

mapping.



means for determ ning one or nore access points
associated with the tracking area identifier based at

WO eashHossse part on a stored nmappi ng of access pRPCTHUS2000048316
tracking area identifiers; and neans for transmtting
the page to the one or nore access points. 11. The
apparatus of claim 10, whereipy the neans for
deternmi ning one or nore access points associated with
the tracking area identifier receives one or nore
tracki Ag ar &b pRASFEYSE ofeflaimakls gehicksine thevingaps Aef detamiyng one or
porh(’;}E a8acl [ﬁ)‘irﬁg £30 @M PR RIPHE %Ia&lgﬁlg £81 VeRTTict BEeRERE 2Pleast one of
poi nt and the one or nore tracking area identifiers in
t Hee grcor erpreripghingoprgaidentifisrsapp agatrackieg ared wenrifier and the means

t n S
DO e I, BARhian cBhrdTRL e PR Smossage
deapmiingtheatw [trelgng apeidoftificht thadME. nore tr ackl ng
area identifiers is a newtracking area identifier and
the nmeans for receiving the page fromthe MVE
transnﬂBs aTmnmpWQMmabf@hhnpUahﬂwﬁmsﬂagemﬁ@npmhsHngkmg area
¢ 1§V\f ta¥eacso a dw1 onle ent| f1 Catipns Sery. g NMEa cess 01r|1'][

ap AR WheP e H%R%SSB}Y fFore™ P

tracki ng area |dent|f|ers are associ at ed mnth one or

| ggat d t Th
appar attde of MCPBHCTO) SiHRr B ATERS: HEQhGnE G decHhing one o

deh@e it Goia Eas Qi kBN Ritld BRESHK DY AidaSidARERE idfiks thé fracking
the tracking area identifier indicates the_ tracki
ardgst hEHes jadpesiage Fapspudedda the Mo bebalf phthe pae W@ra Access

bafaadtf asQdcididiByign@Be Bhckily LcAQGRFSr. POI Nt s associ at ed
with the tracking area i1dentifier. 15. The apparatus

of claim 10, wherein the page conprises one or nore

| denti fiser sTROLEBZSRANGH A8int 90.00Fer@h tHOpEe"drRes one or more
devices to recelive the page via the one or nore access

poHentifiers Tarrespordinepigtone op MOt aphilgrdstigest to recsivpthoshage viaghe one

cqggﬂﬁ@&m&gggggle medi um conprising: code for causing
l'east one conputer to receive a page froma

nmobility nanagenent entity (MMVE) conprising a tracking

area | ggnt i G efy, Code.LOrSANS Ligdg at | east one

comput er to acceéss points
aSSOC|amempmwmhmeErmMaukmngx&nga identifier based at

| east in part, qn a st access points to,..
tracki ng or Eeahees Uit ARG BBuE" kIFCERIPRy o Bpviie
| east om@agaRrpUingty (MMEY @ngitising hheckiagacd @eitferone or
nore access JJOitms' . .
cdde for causing the at least one computer to determine one or more

access points associated with the tracking area identifier based at least in part on
a stored mapping of access points to tracking area identifiers; and

code for causing the at least one computer to transmit the page to the one

Or MOre access points.

17. The computer program product of claim 16, wherein the computer-
readable medium further comprises code for causing the at least one computer to receive
one or more tracking area identifiers associated with an access point and store an
association between the access point and the one or more tracking area identifiers in the

stored mapping.



17. The conputer program product of claim 16, wherein
t he conput erreadabl e nedi um further conprises code for

W@ 2usi00835¢ he at | east one conputer to receive PCEUS009/048316
nore tracking area identifiers associated with an
access point and store an associ ati on between the
access point and the one or npre tracki ng area
identifiers in the stored mappi ng. 18. An apparat us,
conprising: an upstream comuni cati on conponent that
recei vé8 a PAGEPFHEWFANRNBEIY i ty management entity
(MVE) conpr i$i,BGre@m! EbitthmiGiioh @BmpORAT at €8ocivas Haltgig@ rom a
conponent that determ nes one or nore access points
associ abditynepagementiepty kKMME Jomarisige mtradkingrar¢sadendifiar
| east in pa | E [ :
tracking or sb A TPIGF G BRAhAR, Ble FHFEE RodRIM: Alciacd
conmunivatat the tradargane identifiearbosrdt 4t jleagt inhgertperge stogedt hepping of
ore O RN FHERIRRRL S ke Ty apparatus of o al m
18, whéreir the pagl ng conponent feceives one or nore
t racki ng ar eaowdgrtinfdoamsunissac cah@ohent transaittiar tegmge to the
poi nt and stores an aﬁsociation bet ween the access
poi nt SNY tHAECEHES I bre tracking area identifiers in

the stored mappi ng. 20. The apparatus of claim 19,

wher ei n the_pagi ng co ne determ nes.at | east one.

of the 19ne. She FBPANE RACRIT] Sal BEO dB DG Eesogimogens Ffgiyes one
t raCkbROtradkay b@enidbdtifers aneciith® wifSthh €RBss point and stores an
communi cation conponent tranpsmts a configuration . )
USRI R ERD RO ARSFISSIOHG a%fze ARGAPTIROfE K Hdnsitemidentifiers in the
| deftd hbfind 0 the MVE. 21. The apparatus of claim 18,

wherei n the pagi ng conponent indicates the tracking
area identifier in a nessage transmtted to the MVE on

bghal foef thee Ip&raflls ofefafm @‘},%ﬁehpme%gin§§§1ﬂﬁérf'éﬁte&termines at
with the tracking area identifier
least one of the one or more tracking area identifiers is a new tracking area identifier
and the upstream communication component transmits a configuration update message

comprising the new tracking area identifier to the MME.

21. The apparatus of claim 18, wherein the paging component indicates the
tracking area identifier in a message transmitted to the MME on behalf of the one or

more access points associated with the tracking area identifier.



